incubated at 37°C overnight. The digest was stopped by addition of 20 % trifluoro acetic acid (TFA, 1 μL). Mass spectrometric protein identification of shotgun samples was based on a nano high performance liquid chromatography electrospray quadrupole time of flight mass spectrometer system nanoHPLCESI-QTOF-MS, TripleTOF 5600, Sciex, USA). Peptides were separated with an Ultimate 3000 RSLC using a pre-concentration trap column (PepMap100 C18) and a nano separation column (Acclaim PepMap RSLC 75 μm x 25 cm, nano Viper C18, 2 μm, 100 Å) (Dionex, The Netherlands). Peptides were separated with a gradient from 4 % B (80 % acetonitrile (ACN) with 0.1 % formic acid) to 35 % B in 120 min and then up to 90 % B in 15 min followed by a washing step with 90 % B for 10 min. Mobile Phase A consisted of H2O with 0.1 % formic acid. We performed instrument calibration using a ß-Galactosidase digest (Sciex, USA) before each sample injection. The mass measurement accuracy was <2 ppm RMS, a mass tolerance of 50 ppm was used for autocalibration of the instrument. Detection was carried out on a high resolution QTOF mass spectrometer online coupled to the LC with an ESI source. Due to high MUP homology, data were recorded from m/z= 250 to 1500 to also cover differences in short terminal fragments for protein 
Method B: MUP identification from one-dimensional isoelectric focusing gels (immobilized pH gradient gels, IPGs)
Isoelectric focusing (IEF) is a gel-based proteomic technique used to separate proteins by differences in their isoelectric point (pI). IEF gels are made using immobilized pH gradient (IPG) polyacrylamide gels. During electrophoresis, proteins are separated based on their relative content of acidic and basic residues and focused into sharp bands (each protein at its specific pI). Mass spectrometric protein identification of IEF bands was done as described above (see Method A), however, a nano high performance liquid chromatography electrospray iontrap mass spectrometer (nanoHPLC-ESI-IT-MS, HCT esquire, Bruker, Germany) with a different nano separation column (Acclaim PepMap RSLC 75 μm x 50 cm, nano Viper C18, 2 μm, 100 Å) (Dionex, The Netherlands) was used. We performed fragmentation based on a data dependent acquisition strategy by using a unique peptide list.
Method C: MUP identification after two-dimensional gel electrophoresis (2D-PAGE)
In this study, 2D-PAGE was conducted using a combination of native IEF as described in Method B (see above) and sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE), thus separating proteins first by their pI and subsequently by their molecular weight (MW). This setup is different from classical two-dimensional electrophoresis which uses denaturing/reducing IEF in the first dimension. However, we chose this setup to ensure comparability to 1D patterns of Method B.
For the first dimensional run, 5 mm strips were cut from narrow range dry plates, rehydrated and proteins (5 μg) separated as described
5
. Post separation, strips were frozen until use. For SDS-PAGE, separation gels (140x140x1.5 mm) were prepared with a 10-20 % T gradient in the upper half and 20 homogenous gel in the lower half, for improved separation of low molecular mass compounds. A stacking gel (5 % T) was polymerized on top of the separation gel, the IEF strip put on it and fixed in place by 1 % agarose. Separation was performed in a Hoefer SE600 vertical electrophoresis chamber 
MUP identification
In our study, protein identification was based on unique peptides of MUPs. In contrast to other proteomics studies, we could not set a minimum number of two identified peptides per protein because MUPs are so highly homologous and often differ by a single unique peptide only.
Identification of MUP proteins was considered significant if one proteotypic peptide was identified. A decoy database was created from reversed database entries and the FDR was calculated from performing a search against this database. A protein confidence threshold of 0.05 was used and the FDR was 1 %.
Database construction
For database searches on an in-house Mascot server 2.3.01 (Matrix Science, UK), a database of isoform-specific unique peptides was created based on UniprotKB/Swiss-Prot, UniprotKB/TrEMBL, NCBInr and a MUP cDNA database
10
. This approach utilized all available MUP sequence information by including both reviewed (independently confirmed MUP sequences) and unreviewed (MUP sequences from computationally generated annotation and/or not independently confirmed) MUP entries. Allowing variable modifications, we were able to choose a peptide for identification. Proteins were identified based on peptide sequences computed from MS/MS spectra and identification was not influenced by any PTMs as the software takes possible PTMs into account.
Search strategies and identification parameters for the Triple TOF data sets
For the Q-TOF instrument, the mass tolerance on the MS level was 0.05 Dalton (=68.6 ppm for ß-Galactosidase digest peptide of 729.37 Da) and the MS/MS tolerance was 10 ppm for protein identifications. Data acquisition and interpretation was performed using Analyst 1.7, ProteinPilot 5.0 (both Sciex, USA) and Chromeleon (Dionex, The Netherlands). Database searches with Protein Pilot 5.0 were conducted using the following search parameters: taxonomy all, global modifications carbamidomethylation on cysteine; variable modifications: Acetyl (protein N-term), Deamidated (NQ), Gln->pyro-Glu (N-term Q), Oxidation (M); enzyme trypsin or pepsin; one missed cleavages allowed. All variable modifications were searched at once during protein identification with ProteinPilot.
Search strategies and identification parameters for the Ion Trap data sets
For the ion trap instrument, the mass tolerance on the MS level was 0.4 Dalton (=548.4 ppm for ß-Galactosidase digest peptide of 729.37 Da) and the MS/MS tolerance was 400 ppm for identifications. Data acquisition and interpretation were done using HyStar Software 3.2 (Bruker Daltonics, Germany) combining Esquire Control 6.1 (Bruker Daltonics, Germany) and the Chromeleon DCMS link (Dionex, The Netherlands) as well as ProteinScape 2.0 (Bruker Daltonics, Germany) using a unique peptide list.
Supplemental Results
To identify individual MUP proteins in our samples, we conducted several additional analyses using . Overall, using an additional second dimensional separation step based on protein size did not increase the resolution of MUPs, although two main rows of spots were detected (at 14 and 18 kDa, respectively). An additional experiment showed that those two spot rows are mainly created by different SDS load on the same MUPs (Supplemental Fig. S8 ). Supplemental figure S1 . Alignment of reference exon 2 sequences for mouse Mup genes expected to be amplified using our primer set together with the actual sequences recorded for control line DNA (C57B6/J1) and for all study samples (MM-Austria-wild). figure S4 . Individual urine sample separated in two dimensions using (a) isoelectric focusing (IEF) and subsequent (b) SDS-PAGE. In-gel digestion was performed on IEF bands (indicated by small letters, Method B) and 2D-PAGE spots (indicated by numbers, Method C). Protein identification was performed using iontrap mass spectrometry. Supplemental figure S6 . Individual urine sample separated in two dimensions using isoelectric focusing (IEF) and subsequent SDS-PAGE. In-gel digestion was performed on 2D-PAGE spots (indicated by numbers, Method C). Identical numbers in Supplemental figure S3 and S5 refer to the same SDS-PAGE spots. Protein identification was performed using QTOF mass spectrometry. A comparison of proteins identified with both MS techniques can be found in Supplemental Supplemental figure S7. Pooled urine sample separated in two dimensions using (a) ultra-narrow range isoelectric focusing (IEF, pH 4.3 to 4.7) and subsequent (b) SDS-PAGE. In-gel digestion was performed on 2D-PAGE spots (indicated by numbers, Method C). Protein identification was performed using QTOF mass spectrometry. Note the ultra-narrow pH range (pH 4.3 to 4.7) for IEF.
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Supplemental table S3. Summary of MUPs identified in 2D-PAGE spots of (A) individual urine sample and (B) pooled urine sample using iontrap mass spectrometry (Method C). 'x' indicates that a specific protein was detected. 
MUP13 x x x x x x x x x x x x x x x x x x x tr|A9R9V7 MUP21 x x x x x x x x x x x x x x x x x x x x x x x x Supplemental table S6. Summary of MUPs detected in 2D-PAGE spots of the pooled urine sample using QTOF mass spectrometry (Method C). Labeling of spots as in Supplemental figure 6B.
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